Intrauterine Insemination (IUI) along with controlled ovarian stimulation has been a widely used method in management of women with infertility. IUI remains a relatively inexpensive, less invasive and easy to perform procedure, which if timed well can give favorable results. It is used in male factor infertility, minimal to mild endometriosis, PCOS, cervical factor or unexplained infertility. IUI has various determinants of success. Of these, sperm morphology, method of sperm preparation, cause of infertility, ovulation induction regime used, agent for ovulation trigger, etc. are important. Along with these, time interval between ovulation induction and IUI and time interval between sperm preparation and IUI are of definite clinical relevance.
between groups. 2 However conflicting reports in literature regarding the ideal time interval between ovulation trigger and IUI continue to confuse. 3, 4 It is postulated that prolonged time interval between sperm preparation and IUI may exhaust energy sources in processed semen thereby affecting the sperm ability to fertilize ova. It is shown that the time interval between sperm collection and IUI is to be kept as minimum as possible and preferably less than 90 minutes, but the studies are conflicting. [5] [6] [7] In this institute semen collection is done at the clinic itself and semen processing is done soon after semen collection. However, there is a considerable variation in the time interval between sperm preparation and IUI. This study is aimed at identifying the difference in IUI outcome depending on the interval between hCG trigger and IUI and time interval between sperm preparation and IUI.
METHODS
The study was conducted in Infertility unit in the department of obstetrics and gynecology at King George's Medical University, Lucknow over a period of one year (January-Dececember 2016). All the women with infertility and planned for ovulation induction and IUI were enrolled in the study. The women with hyperprolactinemia (serum prolactin levels >20 ng/ml) and hypothyroidism (TSH >2.5μmIU/ml) were excluded. The ovarian stimulation was done with clomiphene citrate 100 mg or gonadotropins in appropriate doses. Serial follicular monitoring was done using transvaginal probe with GE LOGIC 5 and once the follicle attained a size of 17-18 mm, ovulation trigger was done by injection hCG 10,000 IU intramuscularly. IUI was planned 36-48 hours after trigger. Transvaginal sonography was done to assess follicular rupture.
Semen sample was collected at the clinic itself. Semen sample was prepared using swim up technique using sperm media F-10 HAM (Ham's F10 by SIGMA). If sperm quality was suboptimal, semen preparation was done by double density gradient using GRAD 80 and GRAD 40 by vitromedia. Post semen processing counts and motility were assessed and IUI was done using short IUI catheter. All the women received luteal phase support for a period of 14 days.
Time interval was noted between hCG trigger and IUI and between semen preparation and IUI. Women who had IUI within 40 hours of ovulation trigger were compared with women who had IUI after 40 hours of ovulation trigger. Comparison was also done among women who had insemination within 30 min of semen preparation and the women who had insemination after 30 min of semen preparation. The outcome was taken as confirmation of pregnancy by urine pregnancy test 16 days after IUI if no menstruation. If urine pregnancy test was positive, women were followed to confirm cardiac activity by tansvaginal sonography at 6 weeks.
Statistical analysis
Data were checked, entered and analyzed by using SPSS (Statistical Product and Service Solutions) version 19. Data were expressed as number and percentage for qualitative variable as pregnancy rate while they were expressed as mean±SD for quantitative variables. Chisquare (v2) test was used to compare the proportions while comparison of quantitative variables between both groups was done using Student's t-test. P <0.05 was considered statistically significant.
RESULTS
There was a total of 624 IUI cycles in the study. Of these, 499 cycles (80%) were of women who presented with primary infertility and 125 cycles (20%) were of women with secondary infertility. Clomiphene was used in 582/624 cycles (93.3%) and gonadotropins were used in only 42 cycles of 624 (2.7%). Various factors responsible for infertility were also noted. There were 155 (24.8%) IUI cycles in women with ovulatory factor, 189 (30.2%) cycles with tubal factor, and 200 cycles (32.2%) with unexplained infertility. Eighty cycles (2.8%) had male factor as the cause of infertility. Women were serially monitored by transvaginal ultrasound and ovulation trigger was given by administering injection hCG 10,000 once the follicle attained a diameter of 17-18 mm. The time interval between hCG trigger and IUI was noted and cases were taken as cycles when the interval was less than or 40 hours and controls if the interval was more than 40 hours. There were 98 cases and 526 controls in the study. Demographic variables were studied in both groups and are shown in Table 1 . There were a total of 23 conceptions noted in the study (3.7%). Of these8/98 (8.2%) were seen in cycles when the interval between ovulation trigger and IUI was ≤40 hours and 15/526 in cycles (2.9%) when the interval was more than 40 hours (p=0.023; OR-3.028 95% CI -1.247-7.352). Results were also compared in 2 groups depending on the time interval between sperm preparation and IUI. Cases were defined as cycles in which IUI was done within 30 minutes of sperm preparation and controls were when IUI was done after 30 minutes of sperm preparation. There were 324 cycles among cases and 300 cycles in control group. Demographic variables like age, type of infertility, factors of infertility, type of ovulation induction agent used is shown in Table 2 .
Of a total of 23 conceptions in the study, 18/324 conceptions were seen in cases when IUI was done within 30 minutes of sperm preparation as compared to 5/300 in controls when IUI was done more than 30 minutes after sperm preparation (p=0.01).
Among 23 women who conceived, swim up technique was used in 11 women and double density gradient in 12 women. The number of women who received gonadotropins was much higher in group where IUI was done within 30 minutes of sperm preparation. However, there was no difference in conception rate as only 2 women who received gonadotropins conceived.
DISCUSSION
IUI along with ovarian stimulation is a relatively cost effective method and hence considered as a first line management of subfertile couples. Among the various determinants of IUI success, two important determinants are studied here-the interval between hCG and IUI and the time interval between sperm preparation and IUI. Factors including age, type of infertility and cause of infertility were similar in both groups.
Though documentation of ovulation was not done, effort was made to exact the time interval of IUI. In this study it was seen that if IUI was performed within 40 hours after hCG, conceptions were more as compared to when IUI was delayed beyond 40 hours. There are conflicting reports in literature regarding optimal timing of IUI in relation to hCG. It is usually recommended that IUI should be performed 32-36 hours following hCG administration. A prospective randomized trial by Rahman and colleagues showed conflicting results. This study enrolled 204 couples with mild male factor, unexplained infertility, and mild endometriosis who underwent 461 IUI-COS cycles and were randomized to two groups: Group I (IUI 36 hours after hCG) and Group II (IUI 24 hours after hCG). The result displayed that patients who underwent IUI 36 hours after hCG had marginally better pregnancy rates than the 24 hour group, although without statistical significance. 8 On the contrary, several studies showed similar pregnancy rates whether IUI was done 24 hours, 36 hours or 48 hours following hCG. [9] [10] [11] Yumusak et al also showed similar conception rates in 24 or 36 hour interval in PCOS patients; however IUI in unexplained infertility showed better results when done 24 hours after hCG. 12 However, Kamel et al in a study conducted in Egypt in couples with unexplained infertility studied the different timings of IUI in relation to hCG trigger. The author found that there was a significant increase in pregnancy rate (up to 22.6%) when IUI was done 48 hours after hCG trigger as compared to only 10.6% when done at 36 hours. The authors suggested that if IUI is delayed by 48 hours, there is better secretory endometrium while not compromising oocyte viability and hence more chances of conception. There was however significantly higher mean number of follicles in this group that could have led to higher pregnancy rate. 3 Similar finding was also noted by Soliman who demonstrated better conception rates with IUI after 48 hours of hCG. 4 Moreover, the Cochrane review provided no evidence of a difference in pregnancy rates based upon varying IUI timing ranging from 24 to 48 hours after hCG injection and stated that there is insufficient evidence to determine whether there is any difference in effectiveness between different synchronized approaches for IUI in sub fertile couples. 2 Kucuk performed IUI 36-38 hours following hCG and stated in his study that more than timing, documentation of ovulation improves the success of IUI. In the women where ovulation was evident, clinical pregnancy rate was 23.5% as compared to only 8.1% when follicle rupture was not seen (p<0.001). 13 Ghanem et al also timed IUI as per ovulation and concluded that single IUI timed post ovulation had better outcome as compared to IUI done preovulation.
14 Since there are many conflicting reports in literature and the intervals compared are also dissimilar, it is difficult to conclude the impact of interval of hCG trigger with IUI outcome. In the absence of documentation of ovulation, this study however reasonably concluded that IUI timed within 40 hours after hCG trigger had better outcome than later.
Optimal time interval between sperm preparation and IUI remains controversial. A Turkish hospital assessed the interval between sperm preparation and IUI and showed that lowest pregnancy rates were observed when IUI was performed within 30 minutes of sperm preparation as compared to when done from 30-180 minutes (p=0.01). The authors postulated that sperms after preparation when allowed to stand at 37 C for a longer interval (>30 minutes) undergoes better in vitro capacitation leading to better conception rates. 15 Alexander et al studied only clomiphene treated cycles and stated that there was no difference in pregnancy outcome in respect to time interval between sperm preparation and IUI. 5 However, it is also thought that prolonged sperm preparation and IUI interval can lead to reduced fertilizing ability of spermatozoa due to exhaustion of energy sources in sperm washing medium and premature in vitro capacitation making them ineffective. In order to optimize IUI outcome, it is suggested that the time interval between sperm preparation and IUI is to be kept at minimum. This study also showed that IUI performed within 30 minutes of semen preparation yielded better results.
Koyun et al studied semen parameters at 30, 60, and 90 minutes interval after sperm preparation and concluded that semen parameters are negatively affected by prolonged incubation time(p<0.005) and IUI if done within 60 minutes of semen preparation may increase pregnancy rates. 7 Yavas et al in a study in 2004 found that the interval of sperm collection to sperm wash, sperm wash-IUI and collection-IUI interval were shorter in pregnant than non pregnant women when treated with HMG. IUI performed within 90 minutes of semen collection led to higher pregnancy rates than IUI performed more than 90 minutes later in women treated with HMG and not clomiphene cycles. 16 IUI with ovarian stimulation is a simple and effective procedure and its outcome can be maximized keeping in consideration the availability of gametes. If IUI is performed 36-40 hours of hCG trigger and within 30 minutes of sperm preparation, it was found in present study that conception rates can be significantly increased. This study is limited by small number of conceptions noted; hence it was difficult to analyze the determinants effectively.
The number of women who received gonadotropins was much higher in group where IUI was done within 30 minutes of sperm preparation. However, there was no difference in conception rate as only 2 women who received gonadotropins conceived implying that conception rate was not affected by either method of ovulation induction. A larger randomized trial to assess the effect of hCG trigger and sperm preparation-IUI interval will help in demystifying the optimum intervals to achieve the best success rates.
